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REGULATING RATES OF REQUESTS BY A 
SPIDER ENGINE TO WEB SITES BY 
CREATING INSTANCES OF A TIMING 

MODULE 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 

The present invention is directed to spider engines and, in 
particular, to regulating the rate of data retrieval by a spider 
engine. 

2. Related Art 

“Web craWlers , robots”, or “spider engines” are pro 
grams used to automatically search the Internet for Web 
pages or documents of interest. The information found by 
the spider engine may be collected, cataloged, and otherWise 
used by search engines. For example, a spider engine may be 
directed to search for and collect particular types of data, 
such as product catalog information, or may randomly 
search and catalog all found Web pages to create a Web 
index. The spider engine may enter a particular Web site, and 
search one or more Web pages of the Web site for informa 
tion of interest. The Web site being searched may maintain 
a large number of Web pages. Hence, searching With a spider 
engine may entail doWnloading, via the Internet, hundreds, 
thousands, and even more pages of information in a rela 
tively short amount of time, from a single Web site server. 

Searching a Web site in this manner With a spider engine 
may cause a Web site server to become heavily loaded With 
Web page requests. A Web site server may be physically 
limited to supporting a particular amount of Web page 
requests at any one time. The loading due to requests from 
a single spider engine may approach this Web page request 
limit, and impair the Web server’s ability to respond to other 
requests for information during this period. This overloading 
may be detrimental to the Web site provider’s goal of making 
information available to interested parties, and may discour 
age interested parties from visiting the Web site because they 
receive denials of service. Hence, What is needed is a method 
and system for limiting such Web site requests of a Web 
server by a spider engine, While still yielding acceptable 
search results. 

SUMMARY OF THE INVENTION 

The present invention prevents a spider engine from 
overloading a Web site With Web page requests. The present 
invention includes a timing module that is coupled to the 
spider engine. The timing module of the present invention 
prevents the overloading of a Web site server. The timing 
module monitors data transfer betWeen the Web site server 
and the spider engine, and provides the spider engine With 
information to adjust the data transfer rate accordingly. The 
timing module can insert a “Wait” state of a calculated length 
of time betWeen data requests by the spider engine. By 
controlling this Wait time inserted betWeen data requests, the 
timing module is able to adjust the overall data transfer rate 
betWeen the Web site server and the spider engine to a 
desired level. 

The present invention is directed to a system for retrieving 
Web-site based information using a spider engine at a target 
bandWidth. A timing module is coupled to or otherWise 
associated With the spider engine. The timing module 
includes a data receiver, a bytes accumulator, a current time 
determiner, a Wait time calculator, and a Wait time transmit 
ter. The data receiver receives a target bandWidth, BT, and at 
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2 
least one bytes count from the spider engine. The bytes 
accumulator accumulates the at least one bytes count 
received from the spider engine to create an aggregate bytes 
count, bytesAGG. The current time determiner determines a 
start time, TSTART, and current time, TNOW, for the at least 
one received bytes count. The Wait time calculator calculates 
a Wait time as a function of bytesAGG, BT, and an elapsed 
time (TNOW—TSTART). The Wait time is the amount of time 
the spider engine should Wait to initiate a next Web-site data 
retrieval to reach the target bandWidth. A Wait time trans 
mitter transmits the Wait time, TWA”, calculated by the Wait 
time calculator to the spider engine. 
The present invention is further directed to a method of 

retrieving Web site based information at a target bandWidth. 
A target bandWidth, BT, is received. The target bandWidth, 
BT, de?nes a desired information transfer rate With the Web 
site. AWait time, TWA”, is calculated. Data retrieval from the 
Web site is delayed by the calculated Wait time so that the 
data is retrieved at the desired target bandWidth, BT. 
A start time, TSTART, is calculated. Retrieval of data is 

initiated from a remote Web-site across a netWork. A number 
of bytes received is detected. An aggregate bytes count, 
bytesAGG, is incremented by the number of bytes received. 
A current time, TNOW, is calculated. The Wait time, TWA”, is 
calculated. TWA” may be calculated according to the equa 
tion: 

TWAn=(bYteSAGG)/BT_(TNOWTSTART) 
Further features and advantages of the invention as Well 

as the structure and operation of various embodiments of the 
present invention are described in detail beloW With refer 
ence to the accompanying draWings. 

BRIEF DESCRIPTION OF THE FIGURES 

The accompanying draWings, Which are incorporated 
herein and form a part of the speci?cation, illustrate the 
present invention and, together With the description, further 
serve to explain the principles of the invention and to enable 
a person skilled in the pertinent art to make and use the 
invention. 

FIG. 1 illustrates an exemplary computer netWork accord 
ing to the present invention. 

FIG. 2 is a ?oWchart illustrating a sequence of operation 
according to an embodiment of the present invention. 

FIG. 3 illustrates an exemplary timing module, according 
to an embodiment of the present invention. 

FIG. 4 is a ?oWchart illustrating a sequence of operation 
according to an embodiment of the present invention. 

FIG. 5 is a diagram of an example Internet environment 
according to the present invention. 

FIG. 6 shoWs a simpli?ed four-layered communication 
model supporting Web commerce. 

FIG. 7 is a block diagram of a computer system according 
to an example implementation of the present invention. 
The present invention Will noW be described With refer 

ence to the accompanying draWings. In the draWings, like 
reference numbers indicate identical or functionally similar 
elements. Additionally, the left-most digit(s) of a reference 
number identi?es the draWing in Which the reference num 
ber ?rst appears. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

OvervieW 

The present invention prevents a spider engine from 
overloading a Web site With Web page requests. The present 
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invention includes a timing module that is coupled to the 
spider engine. The timing module of the present invention 
prevents the overloading of a Web site server. The timing 
module monitors data transfer betWeen the Web site server 
and the spider engine, and provides the spider engine With 
information to adjust the data transfer rate accordingly. The 
timing module can insert a “Wait” state of a calculated length 
of time betWeen data requests by the spider engine. By 
controlling this Wait time inserted betWeen data requests, the 
timing module is able to adjust the overall data transfer rate 
betWeen the Web site server and the spider engine to a 
desired level. 

The timing module of the present invention causes the 
spider module to Wait for a calculated amount of time after 
a data request before making a subsequent data request. This 
adjusts the overall data transfer bandWidth or rate to a 
desired level. For instance, the timing module may adjust the 
transfer rate to mimic that of an average user accessing a 
Web site via a commercial computer modem. This includes 
any commercial computer modem transfer rates, such as 
14.4, 28.8, 56, or 128 Kbits/sec. The timing module may 
also adjust the transfer bandWidth to equal any percentage of 
the maximum transfer rate over time. This could include 5%, 
10%, 20%, or any other rate. According to the present 
invention, it is feasible to increase transfer rates during 
off-peak hours, such as overnight, to approach the maximum 
transfer rate, for instance, but decrease the rate during 
regular business hours. 
A template is coupled to the spider engine that provides 

useful information to the spider engine related to a search. 
The template can be Written in a description language, for 
example. The template determines for the spider engine: 
What data to search for, Where the data resides (location 
information), the nature of the data, and What to do With the 
data. For instance, the location information may include the 
location of data Within a particular Web page, and the 
location of data in a particular Web site, or the like. 

The spider engine With timing module of the present 
invention may search for any type of Web site-based data and 
documentation. In an embodiment, the spider engine 
searches for Web pages that represent resumes. A template 
used for searching resumes by the spider engine can include 
codes and descriptors for ?elds of information that Would be 
found in resumes. These ?elds include “subject”, 
“objective”, “Work history”, “education”, and any other 
applicable ?elds. A particular resume can include these 
?elds in a single document on a single Web page, or may be 
divided among multiple Web pages. These ?elds in the 
template assist the spider engine in recogniZing resume 
documents, and determining What resume data is to be 
retrieved. 

System Level Description 

FIG. 1 illustrates an exemplary computer netWork 100, 
according to embodiments of the present invention. Com 
puter netWork 100 includes a spider engine 110, a netWork 
120, a Web server 130, and a timing module 140. 

Spider engine 110 can be any spider engine knoWn to 
persons skilled in the relevant art(s) from the teachings 
herein. For instance, the present invention is adaptable to 
both “indexing” and “directed” spider engines, and any 
other spider engine type. 

In an embodiment, spider engine 110 creates an instance 
of timing module 140 When needed. In alternative 
embodiments, timing module 140 is generated indepen 
dently of its associated spider engine 110. Spider engine 110 
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4 
may create multiple instances of timing module 140 corre 
sponding to data transfer betWeen multiple Web servers 130. 
Timing module 140 can be implemented in softWare, 
hardWare, or ?rmWare, or any combination thereof. For 
instance, timing module 140 can be implemented as a 
softWare module running on a computer system that is also 
running spider engine 110. An example suitable computer 
system 740 for running timing module 140 is shoWn in FIG. 
7, and is more fully described beloW. 

Spider engine 110 is coupled to timing module 140 via 
data link 170. Data link 170 can be any data or communi 
cations link knoWn to persons skilled in the relevant art(s) 
from the teachings herein. Various suitable communication 
links are described beloW in relation to FIGS. 5—7. 

Spider engine 110 is coupled to netWork 120 via ?rst 
communications link 150. First communications link 150 
can be any suitable communications link for interfacing a 
computer system or other hardWare With a netWork, such as 
netWork 120, as Would be apparent to persons skilled in the 
relative art(s) from the teachings herein. 
NetWork 120 can be any communications netWork knoWn 

to persons skilled in the relevant art(s) from the teachings 
herein. For instance, netWork 120 can be a netWork such as 
a local area netWork (LAN), an intranet, or the Internet. 
Examples embodiments for netWork 120 are further 
described herein. An example netWork 120 can include an 
Internet 500, Which is illustrated in FIG. 5 as described more 
fully beloW. 
Web server 130 is coupled to netWork 120 via second 

communications link 160. Web server 130 can be any 
computer system that delivers or serves Web pages. Web 
server 130 has an IP address and possibly a domain name. 
Web server 130 includes server softWare. Suitable computer 
systems for Web server 130 Would be apparent to a person 
skilled in the relevant art. 

Second communications link 160 can be any suitable 
communications link for interfacing a Web server or other 
hardWare With a netWork, such as netWork 120, as Would be 
recogniZed by persons skilled in the relative art(s) from the 
teachings herein. Various suitable communication links for 
?rst and second communications links 150 and 160 are 
described beloW in relation to FIGS. 5—7. 

Description in these terms is provided for convenience 
only. It is not intended that the invention be limited to 
application in this example netWork environment. In fact, 
after reading the folloWing description, it Will become 
apparent to a person skilled in the relevant art hoW to 
implement the invention in alternative environments knoWn 
noW or developed in the future. 

Timing Module 

FIG. 3 illustrates an example timing module 140, accord 
ing to an embodiment of the present invention. Timing 
module 140 comprises a data receiver 310, a Wait time 
transmitter 320, a bytes accumulator 330, a current time 
determiner 340, and a Wait time calculator 350. 

Data receiver 310 receives data from spider engine 110. 
This data can include a target bandWidth, BT, and one or 
more received bytes counts, for example. The target 
bandWidth, ET, is equal to the bandWidth at Which data 
transfer betWeen spider engine 110 and Web server 130 is 
desired to operate. In an alternative embodiment, ET, is not 
received, but is hardWired, made softWare programmable, or 
is otherWise set in Wait time calculator 350. When spider 
engine 110 engages in data transfer betWeen multiple Web 
sites simultaneously, a target bandWidth may be received or 
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set for each Web site. A received bytes count is equal to the 
amount of data that spider engine 110 receives in response 
to a particular request for data. Data receiver 310 can also 
receive requests from spider engine 110 for timing module 
140 to supply it With a Wait time, TWA”. The Wait time, 
TWA”, is the amount of time that timing module 140 has 
calculated for spider engine 110 to Wait before making a 
subsequent data request, to maintain the target data transfer 
bandWidth, BT. 

Bytes accumulator 330 maintains a running bytes count 
total of received bytes counts, to create an aggregate bytes 
count, bytes A66. The running bytes count total is maintained 
on a per-site basis. Bytes accumulator 330 can maintain 
separate bytes counts for data transfers occurring simulta 
neously betWeen multiple Web site servers and spider engine 
110. The bytes count for a particular Web site server is 
cleared before the ?rst request for data, When determining a 
neW Wait time. 

Current time determiner 340 determines a time at Which 
a particular data request begins, start time TSTART, and a time 
When the bytes count is received for that data request, TNOW. 
Current time determiner 340 can also determine the time at 
Which a last of a series of bytes counts are received. 

Wait time calculator 350 calculates an amount of time 
spider engine 110 should Wait to next initiate Web-site data 
retrieval from a particular Web site, to reach the target 
bandWidth, ET, for that Web site. In embodiments, the Wait 
time, TWA”, is calculated as a function of bytesAGG, BT, and 
an elapsed time (TNOW—TSTART). In an embodiment, TWA” is 
calculated according to the folloWing equation: 

Wait time transmitter 320 transmits the calculated Wait 
time, TWA”, that is calculated by Wait time calculator 350 to 
spider engine 110. 

The timing module of the present invention is not limited 
to these implementations. The timing module as described in 
this section can be achieved using any number of structural 
implementations, including hardWare, ?rmWare, softWare, 
or any combination thereof. The details of such structural 
implementations Will be apparent to persons skilled in the 
relevant art(s) based on the teachings contained herein. 

Operation 
Exemplary operational and/or structural implementations 

related to the structure(s), and/or embodiments described 
above are presented in this section (and its subsections). 
These components and methods are presented herein for 
purposes of illustration, and not limitation. The invention is 
not limited to the particular examples of components and 
methods described herein. Alternatives (including 
equivalents, extensions, variations, deviations, etc., of those 
described herein) Will be apparent to persons skilled in the 
relevant art(s) based on the teachings contained herein. Such 
alternatives fall Within the scope and spirit of the present 
invention. 

FIG. 2 shoWs a ?oWchart providing detailed operational 
steps of an example embodiment of the present invention. 
The steps of FIG. 2 can be implemented in hardWare, 
?rmWare, softWare, or a combination thereof. For instance, 
the steps of FIG. 2 can be apportioned betWeen spider engine 
110 and timing module 140, or can be Wholly implemented 
by either one of spider engine 110 and timing module 140. 
Alternatively, the steps of FIG. 2 can be implemented by a 
single entity. Furthermore, the steps of FIG. 2 do not 
necessarily have to occur in the order shoWn, as Will be 
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6 
apparent to persons skilled in the relevant art(s) based on the 
teachings herein. Other structural embodiments Will be 
apparent to persons skilled in the relevant art(s) based on the 
discussion contained herein. These steps are described in 
detail beloW. 

The process begins With step 202. In step 202, a target 
bandWidth, ET, is received. The target bandWidth, BT, 
de?nes a desired data transfer rate With a Web site, for 
example. As discussed herein, multiple target bandWidth 
values may be received, corresponding to multiple Web sites. 
In step 204, a start time, TSTART, is calculated. The start time 
de?nes the time at Which data transfer is begun. Next, in step 
206, retrieval of data from a remote Web-site across a 
netWork is initiated. In step 208, a number of bytes received 
is detected. The bytes are received from the requested Web 
server. 

In step 210, an aggregate bytes count, bytesAGG, is 
incremented by the number of bytes received. In embodi 
ments Where retrieval of data occurs more than once before 
calculating a Wait time, step 210 includes the steps of 
incrementing the aggregate bytes count, bytesAGG, by the 
number of bytes received, and returning to step 206. 

In step 212, a current time, TNOW, is calculated. The 
current time, TNOW, is equal to the time that the requested 
data is received. Next, in step 214, a Wait time, TWA”, is 
calculated. In an embodiment, TWA” is a function of 
bytesAGG, BT, and an elapsed time (TNOW—TSTART). In an 
embodiment, TWA” is calculated according to the equation: 

TWAn=(bYteSAGG)/BT_(TNOWTSTART) 

In step 216, data retrieval is delayed by the calculated Wait 
time so that data is retrieved at the desired target bandWidth, 
BT. 

FIG. 4 illustrates a ?oWchart providing an operational 
embodiment for implementing the present invention With a 
spider engine and timing module, such as spider engine 110 
and timing module 140 of FIG. 1. The steps of FIG. 4 can 
be implemented in hardWare, ?rmWare, softWare, or a com 
bination thereof. Furthermore, the steps of FIG. 4 do not 
necessarily have to occur in the order shoWn, as Will be 
apparent to persons skilled in the relevant art(s) based on the 
teachings herein. Other structural embodiments Will be 
apparent to persons skilled in the relevant art(s) based on the 
discussion contained herein. These steps are described in 
detail beloW. 
The process begins With step 402. In step 402, a spider 

engine creates an instance of a timing module. As described 
herein, multiple instances of a timing module may be created 
to accommodate data transfer With multiple Web servers. 

In step 404, the spider engine passes a target bandWidth, 
BT, to the timing module. As discussed herein, multiple 
target bandWidth values can be set or passed from the spider 
module, corresponding to multiple timing modules and 
multiple Web servers. In step 406, the timing module cal 
culates a start time, TSTART. A start time is calculated for 
initiation of communication With each Web server. Next, in 
step 408, the spider engine initiates data retrieval. The spider 
engine can initiate data retrieval from more than one Web 
server. Then, in step 410, the spider engine detects the 
number of bytes received from a particular Web server. Next, 
in step 412, the spider engine noti?es the timing module of 
the number of bytes received. 

In step 414, the timing module increments an aggregate 
bytes count, bytes AGG, by the number of bytes received. The 
aggregate bytes count that is incremented corresponds to the 
particular Web server from Which data is received. 
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In step 416, the spider engine asks the timing module for 
the amount of time that the spider engine needs to Wait, 
TWA”, to reach the target bandwidth, BT, for the correspond 
ing Web server. 

In step 418, the timing module calculates the current time, 
TNOW' 

In step 420, the timing module calculates TWA”, Where 
TWA” is a function of bytesAGG, BT, and elapsed time 
(TNOW— START) In step 422, the timing module passes the 
calculated Wait time, TWA”, to the spider engine. 

In step 424, the spider engine delays data retrieval by the 
calculated Wait time, TWA”, so that data is retrieved at the 
desired target bandWidth, BT. 

These embodiments are provided for purposes of 
illustration, and are not intended to limit the invention. 
Alternate embodiments, differing slightly or substantially 
from those described herein, Will be apparent to persons 
skilled in the relevant art(s) based on the teachings contained 
herein. 

Example Network Environment 

The present invention can be implemented in conjunction 
With any communication netWork, such as the Internet, 
Which supports interactive services and applications. In 
particular, the present invention can be implemented in any 
Web service, preferably a Web service supporting secure 
transactions, such as, the Secure Socket Layer (SSL) pro 
tocol and/or using a Secure HyperText Transport Protocol 
(S-HTTP). In one example, the present invention is imple 
mented in a multi-platform (platform independent) program 
ming language such as Java 1.1. Java-enabled broWsers are 
used, such as, Netscape, HotJava, and Microsoft Explorer 
broWsers. Active content Web pages can be used. Such 
active content Web pages can include Java applets or 
ActiveX controls, or any other active content technology 
developed noW or in the future. The present invention, 
hoWever, is not intended to be limited to Java or Java 
enabled broWsers, and can be implemented in any program 
ming language and broWser, developed noW or in the future, 
as Would be apparent to a person skilled in the art given this 
description. 

FIG. 5 is a diagram of an example internetWork environ 
ment according to the present invention. FIG. 5 shoWs a 
communication netWork or combination of netWorks 
(Internet) 500, Which can support the invention. Internet 500 
consists of interconnected computers that support commu 
nication betWeen many different types of users including 
businesses, universities, individuals, government, and ?nan 
cial institutions. Internet 500 supports many different types 
of communication links implemented in a variety of archi 
tectures. For example, voice and data links can be used 
including phone, paging, cellular, and cable TV (CATV) 
links. Terminal equipment can include local area netWorks, 
personal computers With modems, content servers of multi 
media, audio, video, and other information, pocket 
organiZers, Personal Data Assistants (PDAs), and set-top 
boxes. 

Communication over a communication netWork, such as 
Internet 500, is carried out through different layers of 
communication. FIG. 6 shoWs a simpli?ed four-layered 
communication model supporting Web commerce including 
an application layer 608, transport layer 610, Internet layer 
620, physical layer 630. As Would be apparent to a person 
skilled in the art, in practice, a number of different layers can 
be used depending upon a particular netWork design and 
communication application. Application layer 608 repre 
sents the different tools and information services Which are 
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used to access the information over the Internet. Such tools 
include, but are not limited to, telnet log-in service 601, IRC 
chat 602, Web service 603, and SMTP (Simple Mail Transfer 
Protocol) electronic mail service 606. Web service 603 
alloWs access to HTTP documents 604, and FTP and Gopher 
?les 605. A Secure Socket Layer (SSL) is an optional 
protocol used to encrypt communications betWeen a Web 
broWser and Web server. 

Description of the example environment in these terms is 
provided for convenience only. It is not intended that the 
invention be limited to application in this example environ 
ment. In fact, after reading the folloWing description, it Will 
become apparent to a person skilled in the relevant art hoW 
to implement the invention in alternative environments. 

Example Computer System 
An example of a computer system 740 is shoWn in FIG. 

7. The computer system 740 represents any single or multi 
processor computer. Single-threaded and multi-threaded 
computers can be used. Uni?ed or distributed memory 
systems can be used. 

Computer system 740 includes one or more processors, 
such as processor 744. One or more processors 744 can 
execute softWare implementing routine 400 as described 
above. Each processor 744 is connected to a communication 
infrastructure 742 (e.g., a communications bus, cross-bar, or 
netWork). Various softWare embodiments are described in 
terms of this exemplary computer system. After reading this 
description, it Will become apparent to a person skilled in the 
relevant art hoW to implement the invention using other 
computer systems and/or computer architectures. 

Computer system 740 also includes a main memory 746, 
preferably random access memory (RAM), and can also 
include a secondary memory 748. The secondary memory 
748 can include, for example, a hard disk drive 750 and/or 
a removable storage drive 752, representing a ?oppy disk 
drive, a magnetic tape drive, an optical disk drive, etc. The 
removable storage drive 752 reads from and/or Writes to a 
removable storage unit 754 in a Well knoWn manner. 
Removable storage unit 754 represents a ?oppy disk, mag 
netic tape, optical disk, etc., Which is read by and Written to 
by removable storage drive 752. As Will be appreciated, the 
removable storage unit 754 includes a computer usable 
storage medium having stored therein computer softWare 
and/or data. 

In alternative embodiments, secondary memory 748 can 
include other similar means for alloWing computer programs 
or other instructions to be loaded into computer system 740. 
Such means can include, for example, a removable storage 
unit 762 and an interface 760. Examples can include a 
program cartridge and cartridge interface (such as that found 
in video game devices), a removable memory chip (such as 
an EPROM, or PROM) and associated socket, and other 
removable storage units 762 and interfaces 760 Which alloW 
softWare and data to be transferred from the removable 
storage unit 762 to computer system 740. 

Computer system 740 can also include a communications 
interface 764. Communications interface 764 alloWs soft 
Ware and data to be transferred betWeen computer system 
740 and external devices via communications path 766. 
Examples of communications interface 764 can include a 
modem, a netWork interface (such as Ethernet card), a 
communications port, etc. SoftWare and data transferred via 
communications interface 764 are in the form of signals 
Which can be electronic, electromagnetic, optical or other 
signals capable of being received by communications inter 
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face 764, via communications path 766. Note that commu 
nications interface 764 provides a means by Which computer 
system 740 can interface to a netWork such as the Internet. 

The present invention can be implemented using softWare 
running (that is, executing) in an environment similar to that 
described above With respect to FIG. 5. In this document, the 
term “computer program product” is used to generally refer 
to removable storage drive 752, a hard disk installed in hard 
disk drive 750, or a carrier Wave carrying softWare over a 
communication path 766 (Wireless link or cable) to com 
munication interface 764. A computer useable medium can 
include magnetic media, optical media, or other recordable 
media, or media that transmits a carrier Wave or other signal. 
These computer program products are means for providing 
softWare to computer system 740. For instance, in 
embodiments, spider engine 110 and timing module 140 are 
implemented as computer programs. Furthermore, the 
example modules of timing module 140, shoWn in FIG. 3, 
may be implemented as one or more separate computer 
programs. 

Computer programs (also called computer control logic) 
are stored in main memory 746 and/or secondary memory 
748. Computer programs can also be received via commu 
nications interface 764. Such computer programs, When 
executed, enable the computer system 740 to perform the 
features of the present invention as discussed herein. In 
particular, the computer programs, When executed, enable 
the processor 744 to perform the features of the present 
invention. Accordingly, such computer programs represent 
controllers of the computer system 740. 

The present invention can be implemented as control 
logic in softWare, ?rmWare, hardWare or any combination 
thereof. In an embodiment Where the invention is imple 
mented using softWare, the softWare may be stored in a 
computer program product and loaded into computer system 
740 using removable storage drive 752, hard drive 750, or 
interface 760. Alternatively, the computer program product 
may be doWnloaded to computer system 740 over commu 
nications path 766. The control logic (softWare), When 
executed by the one or more processors 744, causes the 
processor(s) 744 to perform the functions of the invention as 
described herein. 

In another embodiment, the invention is implemented 
primarily in ?rmWare and/or hardWare using, for example, 
hardWare components such as application speci?c integrated 
circuits (ASICs). Implementation of a hardWare state 
machine so as to perform the functions described herein Will 
be apparent to persons skilled in the relevant art(s). 

Conclusion 

While various embodiments of the present invention have 
been described above, it should be understood that they have 
been presented by Way of example only, and not limitation. 
It Will be apparent to persons skilled in the relevant art that 
various changes in form and detail can be made therein 
Without departing from the spirit and scope of the invention. 
Thus, the breadth and scope of the present invention should 
not be limited by any of the above-described exemplary 
embodiments, but should be de?ned only in accordance With 
the folloWing claims and their equivalents. 
What is claimed is: 
1. A method of retrieving Web-site based information 

using a spider engine at a target bandWidth, comprising the 
steps of: 

(1) receiving a target bandWidth, BT, at Which rate data is 
desired to be retrieved from a remote Web-site to a local 
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processor, Wherein the data desired to be retrieved is 
allocated in storage at the remote Web-site in a manner 
not knoWn to the local processor; 

(2) calculating a Wait time, TWA”; and 
(3) delaying data retrieval from the remote Web-site to the 

local processor by said calculated Wait time to retrieve 
at the target bandWidth, BT, Wherein an instance of a 
timing module is created by the spider engine to 
calculate said Wait time; and 

Wherein data retrieved to the local processor from the 
remote Web-site passes through the Internet. 

2. The method of claim 1, Wherein step (2) comprises the 
steps of: 

(A) calculating a start time, TSTART; 
(B) initiating retrieval of data from the remote Web-site 

across the Internet; 

(C) detecting a number of bytes received; 
(D) incrementing an aggregate bytes count, bytesAGG, by 

the number of bytes received; 
(E) calculating a current time, TNOW; and 
(F) calculating the Wait time, TWA”. 
3. The method of claim 2, Wherein step comprises 

calculating TWA” according to the equation: 

4. The method of claim 2, Wherein step (D) comprises the 
steps of: 

(i) incrementing the aggregate bytes count, bytesAGG, by 
the number of bytes received; and 

(ii) returning to step 5. The method of claim 2, Wherein step (1) comprises the 
step of: 

(A) passing the target bandWidth, BT, to the timing 
module from the spider engine. 

6. The method of claim 5, further comprising the steps of: 

(5) implementing steps (2)(A), (2)(C), (2)(D), (2)(E), and 
in the timing module; and 

(6) implementing steps (2)(B) and (3) in the spider engine. 
7. The method of claim 6, Wherein step (2) further 

comprises the step of: 
(G) passing the calculated Wait time, TWA”, from the 

timing module to the spider engine. 
8. The method of claim 2, further comprising the step of: 
(4) creating a plurality of instances of a timing module 

With a spider engine. 
9. A system for retrieving Web-site based information 

using a spider engine at a target bandWidth, comprising: 
receiving means for receiving a target bandWidth, BT, at 

Which rate data is desired to be retrieved from a remote 
Web-site to a local processor, Wherein the data desired 
to be retrieved is allocated in storage at the remote 
Web-site in a manner not knoWn to the local processor; 

calculating means for calculating a Wait time, TWA”; and 
delaying means for delaying data retrieval from the 

remote Web-site to the local processor by the calculated 
Wait time so that data is retrieved at the desired target 
bandWidth, BT, Wherein an instance of a timing module 
is created by the spider engine to calculate said Wait 
time; and 

Wherein data retrieved to the local processor from the 
remote Web-site passes through the Internet. 

10. The system of claim 9, Wherein said calculating means 
comprises: 
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means for calculating a start time, TSTART; 
means for initiating retrieval of data from the remote 

Web-site across the Internet; 

means for detecting a number of bytes received; 

means for incrementing an aggregate bytes count, 
bytesAGG, by the number of bytes received; 

means for calculating a current time, TNOW; and 
Wait time calculating means for calculating Wait time, 

TWAIT' 
11. The system of claim 10, Wherein said Wait time 

calculating means comprises means for calculating TWA” 
according to the equation: 

12. A timing system for retrieving Web-site based infor 
mation using a spider engine at a target bandWidth, com 
prising: 

a data receiver for receiving a target bandWidth, BT, at 
Which rate data is desired to be retrieved from a remote 
Web-site to a local processor, and at least one bytes 
count from the spider engine, Wherein the data desired 
to be retrieved is allocated in storage at the remote 
Web-site in a manner not knoWn to the local processor; 
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a bytes accumulator for accumulating said at least one 

bytes count received from the spider engine to create an 
aggregate bytes count, bytesAGG; 

a current time determiner for determining a start time, 
TSTART, and current time, TNOW, for said at least one 
received bytes count; 

a Wait time calculator; and 
a Wait time transmitter for transmitting a Wait time, TWA”, 

calculated by said Wait time calculator to the spider 
engine; 

Wherein said Wait time is the amount of time the spider 
engine should Wait to initiate a neXt Web-site data 
retrieval from the remote Web-site to the local proces 
sor to reach said target bandWidth, Wherein data 
retrieved to the local processor from the remote Web 
site passes through the Internet; 

Wherein said Wait time calculator calculates said Wait time 
as a function of said bytesAGG, BT, and an elapsed time 

(TNOW_TSTART)' 
13. The system of claim 12, Wherein said Wait time, 

TWA”, is calculated according to: 

* * * * * 


